Introduction
It is increasingly recognized that women who have just given birth need contraceptive protection and that health programs have to address this need. 1 The interest in postpartum contraception stems from three fronts. First, women who have just delivered are focused on bonding with their newborn babies and are rarely seeking a new pregnancy. Second, expert opinion is coalescing around a recommendation that birth to pregnancy intervals of at least 2 years is desirable for optimal maternal and child 
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1,2 Short birth to pregnancy intervals may result in potentially unsafe abortions (if the woman has had unintended pregnancy) and poor infant outcomes such as stillbirth, preterm birth, low birthweight, and small size for gestational age. 3 Third, since the mother and the baby are likely to be in contact with health programs for postnatal, well-baby, or immunization services, it may be easier to integrate family planning (FP) information and services at the same visit and thereby maximize opportunities to cover unmet need. 4 Thus, it behooves that FP programs address women's contraceptive needs for the health of mother and baby, and contribute to reducing maternal and infant mortality.
Researchers have analyzed women's reports regarding their fertility intentions, reproductive desires, and contraceptive behavior in the first year postpartum using large-scale Demographic and Health Survey (DHS) data collected in the 1990s. 5 For instance, the analysis of DHS data from 27 countries across many geographic regions indicates that in the first year postpartum, two-thirds of women wish to space or limit childbearing but are not using contraception either. The region with the highest unmet need is sub-Saharan Africa with 74% of women reporting that they wished to delay or limit childbearing in the first year after birth but were not using a contraceptive. A recent analysis of newer DHS data from 21 countries reports that there has not been much change in the levels of unmet need among postpartum women from the 1990s to the 2000s. 6 The lack of significant improvement is in part due to limited choice of contraceptives, inability to access appropriate contraceptives or lack of knowledge about the resumption of menses and return of fertility.
In many cultures and countries, many postpartum women feel that they are protected from a subsequent pregnancy either because they are breastfeeding or because they are amenorrheic. The return of menses is taken as the first sign of the return of fertility when contraception is adopted, if at all. Empirical evidence supports this observation; analysis of data from 17 national surveys found that that the return of menses was significantly associated with modern contraceptive use. 7 Exclusive breastfeeding, with frequent episodes of suckling, confers a good degree of pregnancy protection up to 6 months postpartum by delaying ovulation and the return of menses. However, women in many developing countries breastfeed exclusively for short durations; for example, in Nigeria, Kenya, and Senegal, women breastfeed exclusively for less than 2 months. Hence, women may sometimes be unknowingly exposed to the risk of pregnancy if they rely on breastfeeding and their amenorrheic status for contraceptive protection when they resume sexual activity. According to a study of breastfeeding and non-contracepting women in Chile, the cumulative probability of pregnancy was 9% at day 180 postpartum; and 26% of the women had experienced ovulation by day 180 postpartum as well. 8 In this paper, we describe the contraceptive needs of postpartum women, the challenges they have in meeting their needs, and how these are being addressed including enhancing contraceptive choice with the addition of the progesterone vaginal ring (PVR). We provide illustrations from Kenya, Nigeria, and Senegal as relevant to describe how programs are addressing the needs of postpartum women.
Postpartum women's contraceptive needs, behaviors, and access to services
A woman and her partner's decision to use contraceptives in the first year postpartum, if at all, could depend on many factors. The factors could range from personal desires and preferences (eg, reproductive desires and preference for specific contraceptives), behaviors (woman is nursing, sexually active, contraceptive use), physiological conditions (eg, lactational amenorrhea), knowledge (eg, risk of pregnancy, of different contraceptives), and access to services, to familial and social aspects. We briefly describe what is known about these factors that postpartum women and their partners take into consideration while making contraceptive decisions.
Women's interest in avoiding pregnancy, especially in the first year postpartum, is well documented. It is intuitive that women who have undergone a pregnancy and delivery are unlikely to want to conceive immediately. Ross and Winfrey's analysis of 27 DHSs found that only 3% of postpartum women wanted a baby within 2 years; or in other words, 97% did not want a baby. Even when women desire to have more children, survey data indicate that women would wish to wait for at least 27-50 months. 9, 10 Women's desired spacing durations are consistent with evidence regarding the effects of optimal spacing. Meta-analyses have demonstrated that after full-term or preterm delivery, inter-pregnancy interval 12 months and 60 months (or 5 years) is associated with increased risk of poor perinatal and maternal outcomes. Clearly meeting women's desired spacing will also result in public health impacts.
Women's concerns during the first months and year postpartum center on the newborn and its wellbeing and include matters such as nutrition, growth, and development.
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Use of PvR among postpartum women in sub-Saharan Africa
The effectiveness of the birth spacing strategy that women and their partners pursue depends on the extent to which it is implemented. In many cultures, women and their partners rely on sexual abstinence and/or the protection that breastfeeding provides through lactational amenorrhea (although the primary motive of breastfeeding is to nurse the newborn). A multicountry analysis of large national surveys found that 17% of women with unmet need for contraception report their breastfeeding and amenorrheic status as their reason for not using contraceptives.
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Evidence from a number of different settings across sub-Saharan Africa indicates that postpartum abstinence is a common practice. 12, 13 For example, in a Nigerian study of 256 postpartum women who had delivered 9-10 months before, 50% of women were not using contraception; of these nonusers, 20% reported that they were breastfeeding and had not resumed sex as reasons for nonuse. 13 Abstinence requires that both sexual partners are in agreement about the proposed strategy to birth spacing and this may not always be the case as reported from a study from Ouagadougou, Burkina Faso, where conflicts did occur between women and their husbands regarding abstinence and timing of resumption of sexual intercourse. 12 In many parts of West Africa, social and cultural beliefs support sexual abstinence and breastfeeding. For example, qualitative studies from Ouagadougou, Burkina Faso, and Cóte d'Ivoire found that some of the male and female respondents reported that sexual relations could have a deleterious effect on breastmilk and harm the baby and thus the importance of sexual abstinence until the baby had been weaned or was old enough to walk. 12, 14 Although abstinence is an accepted norm in many sub-Saharan African cultures, there is evidence to suggest that this may be changing and women have concerns with its merit, given that an insistence on abstinence may lead to their husbands seeking other sexual partners. 14, 15 Both women and FP service providers use the return of menses as a signal to indicate susceptibility to pregnancy and hence the time to initiate contraception. 16, 17 A partial explanation for the return of menses being used as a cue for adopting contraception is that women often do not know when they can conceive. Data from 7,300 women across Ghana, India, Rwanda, and Zambia indicate that 24%-48% did not know that they could get pregnant before their menses returned in the postpartum period. 18 This is confirmed by findings from the small qualitative study from Nigeria reported earlier that at least a third of the women did not know when they could conceive. 13 Providers too make the return of menses as a requirement before providing contraceptive services to postpartum women citing the need to rule out pregnancy. 19 However, as pregnancy tests become more available such requirements may reduce.
Health services may not address women's FP needs even after they have overcome a multitude of barriers -whether opposition from husbands and families, their own fears of contraception, problems of access, or economic constraints. Quite often postpartum and postnatal services including postpartum FP are not implemented to the full extent as indicated in policies and service guidelines. Sometimes the range of contraceptives available to postpartum women at the point of care may be limited. The WHO's Medical Eligibility Criteria for Contraceptive Use recommends the use of different contraceptives in the first year postpartum depending on whether the woman is nursing or not and the time since delivery. 20 The latest edition of WHO's Medical Eligibility Criteria includes the PVR from 4 weeks after birth and up to a year afterward. In addition, from birth up to 6 months afterward, a woman who is exclusively breastfeeding can use the lactational amenorrhea method. There are other options available for breastfeeding women and includes the copper intrauterine device (IUD), which can be inserted immediately or up to 48 hours after birth, or any time after 4 weeks postpartum; progestin-only implants can be used without restriction after 6 weeks; female sterilization can be performed immediately after birth or up to 4 days after birth, or any time after 6 weeks postpartum. However, these clinical methods require a trained health provider at the health facility where the woman is seeking services. In contrast, the PVR, while providing contraceptive effect comparable to that of IUD, does not require the service of a skilled provider in inserting or removing it. In most cases, the only choice that a breastfeeding woman has, if a trained health care provider is not present, is progesterone-only pills that can be commenced 6 weeks after birth. In many sub-Saharan countries, injectables are preferred because they can be used discreetly and covertly from the male partner. Similar results have been reported by many researchers including a recent study in which Ghanaian women were reported to prefer injectables for the same reasons. 21 However, with injectables there is a reliance on trained providers and the need to return for reinjection. As the PVR is woman-initiated and -controlled, it would provide women with a better alternative when eventually introduced. Barrier methods such as condoms can be used immediately after birth and diaphragms and cervical caps after 6 weeks but in general these methods are rarely used. Although there are a number of advantages of the PVR over 
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RamaRao et al other contraceptives available for postpartum contraception, there are some side effects. Being a progesterone-based contraceptive, some users may sometimes experience spotting; other side effects that have been reported include vaginal discharge and non-specific vaginitis. Of greater relevance is that some women may feel the ring slipping leading to either partial or full expulsion; ring slippage is most likely to occur if the ring is not placed high enough in the vagina.
In some countries, low use of FP services in the general population does affect the uptake of these services among postpartum women. For instance, as shown in a recent study, over half of women having unmet need for FP in Senegal did not intend to use FP in the future and this was consistent across all population strata. Reasons for nonuse included widespread opposition to the use of modern contraception mainly due to unfamiliarity and lack of information, low levels of adult education, and suspicion of contraception. 22 The authors recommend that positive endorsement of FP by political, religious, and traditional leaders as well as strengthening mass media messages and community-based informational efforts may reduce lack of knowledge of methods and widespread opposition. They also pointed out that the high level of unmet need among breastfeeding women required a sharper focus on postpartum contraception.
Similarly, in Nigeria, the postpartum contraceptive use and the contraceptive prevalence rate "CPR" are also low at 13% and 10%, respectively. 23 Although the Government of Nigeria is committed to raising the CPR from the current level of 10% to 36% by 2018, the authors point out that for this to succeed, the range of contraceptive options for women including those methods that are suitable for breastfeeding mothers (such as the PVR) must be made available. Another challenge is that since only 22% of rural women deliver in health facilities under the care of skilled providers alternate ways of reaching such women at the community level will be required. 23 Furthermore, postpartum and postnatal services including postpartum FP should be implemented to the full extent as indicated in policies and service guidelines.
Postpartum women may not necessarily receive contraceptive counseling or services even if appropriate methods and health care providers are present. A small study from Malawi illustrates how these gaps occur; women who had delivered at a district hospital 6-12 months prior were interviewed about the services they had received and if they were using contraceptives. Although a number of women were using contraceptives in the postpartum period, it was striking that very few reported that they had been told about return to fertility post pregnancy, or how to space their pregnancies, or how to transition from the lactational amenorrhea method to modern contraceptives. 24 Field notes from program managers in Nigeria too indicate that counseling on postpartum FP is not routinely discussed during antenatal or postnatal visits. 25 Clearly, there are many missed opportunities for providing women with postpartum family services given that there are multiple points of contact with the health system -at antenatal care (ANC), delivery, postnatal care, growth monitoring, and immunization, which are at present not well utilized.
Accumulated evidence over the past decade regarding patterns of postpartum contraception shows that there are other factors besides the availability of providers and appropriate contraceptives. For example, a recent analysis of postpartum contraception covering 21 sub-Saharan African countries reported that rates of contraceptive use range from a low of 3% in Sierra Leone to 77% in Zimbabwe in the 9-11 month period after childbirth. 26 In 13 of the 21 countries studied, 13 had postpartum contraception of less than 30%. In general, postpartum contraception was positively associated with urban residence, wealth quintile, education, achievement of desired family size, and current fertility desires.
Further review of the findings reveals that overall countries in West Africa recorded the lowest contraception use compared with Eastern, Central, and Southern Africa countries.
New contraceptive for breastfeeding women
The PVR was designed to address a myriad of challenges at both the user and health system ends as described earlier. The PVR is a fairly new contraceptive designed specifically for use by breastfeeding women to extend the period of lactational amenorrhea and promote birth spacing. It was developed by the Population Council in partnership with scientists and collaborators from several countries; safety and efficacy studies were conducted, and the technology was transferred to a manufacturer in Chile. The PVR is composed of silicone elastomer with progesterone dispersed throughout the ring matrix. Each ring delivers a daily dose of 10 mg of progesterone and can be used continuously for up to 3 months (90 days) with a user being able to continue it for up to 1 year (four rings used consecutively). The studies conducted with the PVR included women who either fully breast-fed or had at least 
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Use of PvR among postpartum women in sub-Saharan Africa four breastfeeding episodes per day and the results indicate that it is as effective as an IUD provided breastfeeding is continued. 27, 28 Since progesterone is inactivated quickly when ingested orally, the infant is not exposed to this hormone if a small amount is secreted in breastmilk. 28, 29 The efficacy of the PVR relies on the women breastfeeding at least four times a day; hence, the breastfeeding requirement has attendant benefits for infant nutrition and enhancing child survival. Also, it has been demonstrated that levels of progesterone circulating in the blood of women using the PVR are lower than what they would produce when ovulating. 30, 31 The studies with the PVR have also shown that this reversible new method is easy to use by women and does not require a trained health provider for insertion and removal. Because it reduces the dependence on a health professional, it has the potential to be distributed through other channels, such as pharmacists and community-based distributors.
The PVR is currently registered in Chile and several other Central American and Latin American countries under the brand name of Progering  . It is sold through pharmacies with a prescription from a gynecologist. Until now, its provision has remained in the private sector based on the marketing strategy used by the manufacturer for product placement.
The PVR has the potential to address the unmet needs of breastfeeding women in sub-Saharan Africa given that breastfeeding is near universal with fairly long durations in this setting. Since it can be self-inserted after counseling and that it can be distributed by frontline FP providers, it relieves the stress of service delivery on weak health systems. Service approaches will need to be tailored to fit the program, service, and user contexts of sub-Saharan Africa including robust community information and education about this new technology.
Discussion
As in other regions around the world, norms and behaviors related to childbearing, contraceptive use, breastfeeding, and sexual abstinence are changing in sub-Saharan Africa. In particular, couples desire smaller families and contraceptive use is beginning to rise across the region with variations across countries. Other behaviors such as breastfeeding and sexual abstinence that have an effect on fertility are also changing. Mothers are breastfeeding for shorter durations and less exclusively and sexual abstinence after a delivery is also reducing thereby raising the probability of a pregnancy in the absence of contraception. Given the changing patterns of behavior, there have been calls for health programs to encourage mothers to breastfeed longer and adopt appropriate contraception. 32 A contraceptive such as the PVR provides a safe and effective solution for both breastfeeding and contraceptive needs. Since its efficacy relies on at least four breastfeeding episodes per day, it offers contraceptive protection while promoting breastfeeding at the same time, and hence addresses the needs of mothers and their babies.
From a programmatic perspective, further analysis of the various patterns of postpartum contraception noted earlier showed that women who had used either maternal or child health services were found to be likely using contraception. 26 Similar findings of the association between health care utilization and postpartum contraception have been reported from contexts as varied as Kenya, Uganda and Zambia in east and southern Africa to Nigeria and Senegal in west Africa. 16, [33] [34] [35] From a service delivery and program perspective, there is evidence to suggest that integrated MCH and FP services could offer women and their babies with multiple services when they are in contact with the health system. For instance, integrating FP services with antenatal, delivery, postnatal, and child health services such as immunization have been suggested as ways of reaching postpartum women with contraceptive information and services. 36 In this paper, we argue that in order to effectively introduce PVR into targeted health care markets, policy makers and program managers ought to advocate for the integration of FP and immunization services for mothers and their newborns starting from pregnancy, delivery up to the first year post childbirth. Thus, the continuum of care approach does present an opportunity where information and counseling services on PVR can be shared with potential clients during ANC visits, at birth (0-48 hours); and during postnatal-maternal and infant care visits (48 hours-12 months) through midwives, nurses, doctors, vaccinators, or through outreach workers across the public and private health sectors.
The premise is that women have multiple opportunities over the course of the pregnancy, delivery, postpartum period, and while seeking child health services through which they can make contacts to access various services. Research from urban Senegal supports this premise. Women who had been given FP information at the time they had delivered their child were more likely to be using contraceptives in the 2 years postpartum than others who had not received such information. 16 Open Access Journal of Contraception 2015:6 submit your manuscript | www.dovepress.com
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RamaRao et al Several countries including Kenya, Nigeria, and Senegal are overcoming persistent problems of limited and overstretched health workforce by adopting task-sharing/taskshifting policies for essential reproductive health services. 37, 38 Task-sharing/task-shifting as applied to FP services implies that lower level health cadres such as community health workers and community midwives can assist frontline FP providers in service delivery, especially counseling and/or dispensing. Furthermore, since the PVR does not require extensive clinical training and health care workers are familiar with other progestin methods, it is easier to integrate it into existing health systems and at lower levels of the health pyramid.
The extent to which women adopt and use PVR and continue on the method depends on its acceptability not only to women themselves, but also to their partners and the wider community. Preliminary results from acceptability studies conducted in Kenya, Nigeria, and Senegal with the PVR indicate that many women who had used the method found it acceptable and their partners supported its use. 39 Once the PVR will have been registered and made available in the market in Kenya, Malawi, Nigeria, Senegal, and Zambia, demand creation will need to accompany efforts to introduce the contraceptive into the health system. In particular, including the PVR into voucher-based programs that cover ANC, maternity, and postnatal care will not only increase utilization of critical MCH services such as skilled deliveries but also educate and promote breastfeeding and contraception. The recent inclusion of the PVR into the WHO Essential Medicine list 40 and WHO Medical Eligibility Criteria for Contraceptive Use 41 provides opportunities for countries, donors, and private sector players to make the product available and accessible to women not only in Africa but also in other countries where women tend to breastfeed for longer periods.
The PVR has the promise of enhancing contraceptive choice and enabling countries to meet their FP2020 commitments by addressing the unmet need for contraception among postpartum women.
